INTRODUCTION
The formation of gallstones around the nucleus of silk sutures used during biliary surgery has rarely been reported. Recently, a number of cases have been reported where gallstones were formed around a migrated clip used during laparoscopic cholecystectomy (LC). We report a case of gallstone formation around a protruding tip of a nonabsorbable suture (nylon thread) in the bile duct used during left lobectomy.
CASE REPORT
A 69-year-old female underwent left lobectomy for hepatolithiasis in February 1994. The postoperative course was uneventful and she was followed up at a nearby clinic. However, she was admitted to the Kurume University Hospital in December 1997 because CT showed calcification in the Aortaa hepatis. On admission, she was 159cm in height and 54kg in weight. The palpebral and bulbar conjunctivae were neither anemic nor icteric. The abdomen was flat without palpable tumors. Blood chemistry including tumor markers showed no abnormalities. US revealed a hyperechoic area with an acoustic shadow in the right hepatic duct. CT demonstrated a high attenuation nodule in the right hepatic duct (Fig.1) . Dilated intrahepatic bile ducts and a mural lucent area in the right hepatic duct were noted on ERC (Fig.2 ).
Although the above findings suggested a diag-KINOSHITA ET AL. nosis of recurrent hepatolithiasis, PTBD for biopsy was performed in order to rule out cancer (Fig .3) . Biopsy via the PTBD route showed no evidence of malignancy. The lumen of the biliary duct was examined using a cholangioscope inserted through the expanded PTBD route. A tip of a nylon suture protruding into the bile duct was found at the site corresponding to the lucent area on ERC. Although a gallstone had already slipped off, the surface of the nylon suture was covered with biliary sludge (Fig.4) . The protruding tip of the nylon suture was considered to be the nucleus of the stone. The tip was removed under cholangoscopy (Fig.5) . The postoperative course was uneventful. Postoperative CT confirmed the absence of calcification in the porta hepatis. There has been no recurrence of hepatolithiasis after surgery (Fig.6 ).
DISCUSSION
There have been a few reports on gallstone formation around the core of a nonabsorbable silk suture used for the ligation of the cystic duct during cholecystectomy [1] [2] [3] . In recent years, laparoscopic cholecystectomy (LC) is frequently indicated for cholecystolithiasis.
During LC, clips are used for ligation of the cystic duct and artery. A number of case reports have been presented on the formation of gallstones around the nucleus of those clips [4] [5] [6] . As for the mechanism of gallstone formation around foreign bodies, it is considered that foreign bodies such as nonabsorbable sutures induce inflammation around the bile duct, migrate and settle in the lumen for a long period of time. Bile stasis occurs, resulting in gallstone formation due to the deposition of calcium bilirubinate [7] . Okuyama et al . [7] reviewed 46 cases of foreign-body-induced gallstones reported in the Japanese and English literature. Gallstones were formed around the core of silk sutures in as many as 40 cases, and around other nonabsorbable sutures (perlon, cotton, thread of swab, nylon and dacron) in a few cases. In the present case, a gallstone was formed around the core of a nylon suture used for hemostasis. It is unknown whether the nylon thread migrated into the bile duct due to inflammation or if it was exposed to the lumen at the time of ligation . Nylon sutures have strong tensile strength , good extensibility and negligible tissue irritation in the body [8] . Because of the monofilament structure, nylon sutures have a smooth surface with good tissue penetration. Nylon sutures are frequently used for hemostasis because they produce no capillary phenomenon, cause negligible blood adhesion and rarely induce hemorrhage and hematomas. Although the formation of gallstones around the core of nylon sutures is very rare, absorbable sutures should be used during surgery of the bile duct because nonabsorbable sutures can become the nucleus of gallstones.
